Malosorbus Browicz, an intergeneric hybrid between the genera Malus Mill. and Sorbus L. proposed by Browicz, is suggested to be a section of the genus Malus Miller in the present study based on a comparison of the morphology and experimental data of the taxon and its closely related taxa. Section Florentinae was invalidly published by Cheng et al. and is now validated by the addition of a Latin description, type species, and basionym citation. The new section differs from Malus section Sorbomalus (Zabel) C.K.Schneid. mainly by its partly free top of fruits and five styles with villous at the base, and from Malus section Eriolobus (Seringe) C. K. Schneid. by its five styles with villous at the base and deciduous sepals.
INTRODUCTION
The taxonomy of Malus florentina (Zuccagni) C.K.Schneid. is very complex. It is distributed in Italy, Serbia, Macedonia, Greece, Albania and Turkey. It was first described by Zuccagni in 1809 as Crataegus florentina Zuccagni, which was accepted by Seringe (1825) and Don (1832) . However, its placement in Crataegus is incorrect, because it possesses no bony nutlets in its fruits. Targioni-Tozzetti included it in the genus Pyrus, as Pyrus crataegifolia Targ. Tozz., and later made a new combination, P. florentina (Zuccagni) Targ. Tozz., in 1829 (Rehder, 1949) . Nevertheless, it does not belong to Pyrus, because the styles of this species are connate at the base, whereas they are free in Pyrus. Subsequently, this species was transferred to the genus Sorbus (s.l.): Torminaria florentina (Zuccagni) Roemer (1847) , Sorbus florentina (Zuccagni) Nyman (1855) , Cormus florentina (Zuccagni) Decaisne (1874) , S. crataegifolia (Savi) Wenzig (1883) . However, this species is also different from Sorbus because the inflorescences are simple corymbs instead of compound corymbs as in Sorbus. Only the genus Malus Mill. can accommodate the characters of this species. Koehne (1890) was the first to recognise this species as a member of Malus: M. crataegifolia (Targ. Tozz.) Koehne. This name was also accepted by Zabel (1903) . It was then combined by Schneider (1906) as M. florentina (Zuccagni) C.K.Schneid. The latter name has been widely accepted (for example, Rehder, 1920 Rehder, , 1927 Rehder, , 1940 Rehder, , 1949 Bean, 1951; Phipps et al., 1990; Li, 2001; Cheng et al., 2001, etc.) .
Some authors regard this species as an intergeneric hybrid between Malus and Sorbus. Wenzig (1874) believed that M. florentina was a hybrid between S. torminalis (L.) Crantz. and P. malus L. Browicz (1970) believed that it was a hybrid between M. sylvestris Mill. and S. torminalis, and established a new hybrid genus ¥Malosorbus Browicz. Langenfeld (1991) also agreed with this. Koehne (1893) However, the characters of the styles and ovary and the structure of the fruits, which were ignored by Browicz, indicate that M. florentina is not an intergeneric hybrid. Malus florentina has five styles and its carpels are free from the hypanthium at the top of the fruits; M. sylvestris also has five styles; however, S. torminalis has two styles and its carpels are completely connected with the hypanthium in the fruits. Browicz (1970) reported that grit cells existed in the fruits of M. florentina, but Rehder (1920) Henke (1963) found that M. florentina does not contain flavonoid C, which is present in other Malus species, except M. sieboldii Rehder, and Browicz cited this as important evidence supporting his opinion. However, flavonoid C is also absent from M. sieboldii. Williams (1982) found that dihydrochalcones existed only in Malus and Docynia. In S. torminalis, only substances Q (quercetin) were found (Yu & Li, 2004) . Malus florentina contains A2, A3, A1, A4 (azaleatin and similar compounds) and also T (toringin) and F (toringin dibenzoylmethane glucoside). Similarly, Malus section Docyniopsis contains substances A1, A2, A3, T, F, and D (undentified compound). The other two sections close to M. florentina are section Chloromeles (contains A1 and A2) and section Eriolobus (contains A1 and A3).
Therefore, the substances contained in M. florentina are very different from those in S. torminalis and M. sylvestris. Thus, M. florentina is probably not an intergeneric hybrid. Robinson, Harris & Juniper (2001) sequenced the internal transcribed spacer (ITS) region of nuclear ribosomal DNA and matK of the plastid genome of 29 Schneider (1906) and Rehder (1940) placing M. florentina in Malus section Sorbomalus.
ANALYSIS OF MOLECULAR MARKERS
Rehder described section Sorbomalus as: 'Leaves conduplicate in bud, usually more or less lobed; calyx deciduous or sometimes persistent; styles 3-5; locules of ovary not extending with their apex to the base of style and core of fruit not protracted into a free pointed apex; fruit without or with few grit cells'. Rehder (1920) placed M. florentina in this section, and proposed a single species subsection of Malus subsection Florentinae Rehder. In 1927, he changed 'subsection' to 'group', but 'group' is a name of a group of cultivars in a species. In 1940, he corrected it to ser. Florentinae Rehder, which was accepted by most taxonomists. However, the top parts of the carpels and sepals of M. florentina are not completely connected and form a free pointed apex. Moreover, as described above, phytochemical and molecular studies suggest that M. florentina is close to section Docyniopsis and section Eriolobus. It should not be in section Sorbomalus, although they are similar in shape. Terpó (1968) recognized this, and transferred M. florentina to section Eriolobus. This reveals the primary characters of M. florentina and the morphological and specific geographical relationship to M. trilobata. However, Terpó ignored the fact that the sepals of the former are deciduous, whereas those of the latter are persistent. Browicz (1970) also noted: 'if we were to consider both these species as being representatives of the genus Malus we would have to place them in separate sections and not in the single section Eriolobus. ' Cheng et al. (2001) Diagnosis: Arbor non fere ramosis. Folia vernatio conduplicata in gemma, 3-6 cm longa, late ovata, basi truncata vel rotundata, utrinsecus lobata, margine dentata, albis tomentosis ad subtus, petiolo 0.5-2 cm longo, tomentosis. Corymbi 6-8 flori, floribus albis 1.5-2 cm in dia. Calyx deciduus. Styli 5 basi connati villosi. Fructus c. 1 cm in dia., late ellipsoideus vel obovatus, apice ad ovaris et pericarpis liberus.
Ab Malus Sectio Eriolobus calycibus deciduis, stylis 5, basi villosis differt.
Ab Malus Sectio Sorbomalus stylis 5, basi villosis, fructibus apice liberis differt.
There is now only one species in this section. Both deciduous and persistent sepals may be found in a few species, such as M. sikkimensis, but never in M. florentina and M. trilobata. Hairs exist in M. florentina but never in M. trilobata. According to Robinson et al. (2001) , M. florentina is close to M. trilobata, but the genetic distance between them is great, as is the distance between section Chloromeles and section Docyniopsis. Thus, the new section can be clearly differentiated from section Eriolobus.
Although the number of styles in section Sorbomalus sometimes varies from three to five, mostly it is three. The most important difference between this section and M. florentina is the separate top part of the fruits. TAXONOMIC STUDY OF MALUS SECT. FLORENTINAE 225
